Effects of chronic exposure to ammonia concentrations on brain monoamines and ATPases of Nile tilapia (Oreochromis niloticus).
The effects of chronic exposure to total ammonia nitrogen (TAN) concentrations on the brain monoamines and ATPases of Nile tilapia, Oreochromis niloticus fingerlings, were studied. The period of exposure was 70 consecutive days, and the initial weight of the fingerlings was 18+/-2.1g. In addition to the control, three treatment groups exposed to 2.5 (low), 5 (medium), and 10 (high) mg TANL(-)(1) concentrations were tested. The unionized ammonia nitrogen (NH(3)) levels calculated in mgL(-)(1) were 0.059, 0.185, and 0.575 in aquaria at 26 degrees C. The brain monoamines were serotonin (5-HT), dopamine (DA), and norepinephrine (NE), as well as their derivatives, 5-hydroxyindoleacetic acid (5-HIAA) and dihydroxyphenylacetic acid (DOPAC). Compared with the controls, the levels of brain monoamines and Na(+)/K(+)- and Ca(2+)-ATPase activities were not significantly altered in fish exposed to low TAN concentration. However, there was a significant decrease in 5-HT, DA, and NE levels, and a significant increase in both serotonergic (5-HIAA/5-HT) and dopaminergic (DOPAC/DA) activities of fish exposed to medium TAN and high TAN concentrations. The activities of brain Na(+)/K(+)- and Ca(2+)-ATPases of fish exposed to medium TAN and high TAN concentrations significantly increased, while Mg(2+)-ATPase did not significantly change compared with that of the controls. The quantity of the detected alterations increased in fish exposed to high TAN concentration.